Gastrointestinal vasculitis in systemic lupus erythematosus (SLE) is quite rare and almost always accompanied by evidence of active disease in other organs, although occasionally it may be the presenting feature of the disease. Gastrointestinal involvement in SLE may present as lupus peritonitis, non-necrotizing pancreatitis, gastrointestinal vasculitis or surgical abdomen. Here we report a severe case of SLE which presented initially with fever of unknown origin. Severe distress, abdominal pain, the presence of occult blood in the stool and high acute-phase proteins were explained by a lupus peritonitis and intestinal vasculitis resembling inflammatory bowel disease. Whereas high-dose prednisone treatment did not prevent a severe relapse, we observed a sustained remission following i.v. cyclophosphamide pulse therapy. In the literature, only two similar cases are reported: one died despite a change in the therapy of a bowel perforation; our case was the second that improved under pulse cyclophosphamide. We suggest the use of cyclophosphamide after failure of steroids early in the course of SLE gastrointestinal vasculitis to prevent devastating complications.
CASE REPORT
and fibrinous strands covering the uterus, the bladder and the omentum majus was removed. A 35-yr-old woman from the former Yugoslavia
The peritoneal exudate was sterile, and the cytology was referred to our department because of prolonged showed chronic inflammation with predominantly post-partum fever and peritonitis. At the age of 15 yr, lymphocytes and macrophages. Peritoneal biopsies she had undergone an appendectomy complicated by revealed a severe granulomatous and fibrinous peritonsevere peritonitis and non-erosive arthritis which itis with epitheloid cells and some scarring. No mycoresponded to treatment with corticosteroids and nonbacteria or other infectious agents were cultured. steroidal anti-inflammatory drugs. In 1980, 1985 and  Two months after delivery, the patient was trans-1990, corticosteroid therapy was repeated for short ferred to the department of rheumatology for further time periods because of relapsing arthritis. At the age evaluation. On admission, she appeared to be well of 34, she moved to Germany, became pregnant, and nourished, but in a feverish condition. Blood pressure gave birth to a healthy girl delivered by Caesarean was 120/70 mmHg; heart rate was 96/min, regular. section because of pelvic presentation. After delivery, Auscultation of the heart revealed a functional systolic the mother developed fever up to 39°C. After failure murmur and an accentuated first heart sound. Lungs to respond to antibiotic and antimycotic treatment were clear. The abdominal surgical incision was a with gentamicin, ceftriaxone, metronidazole, fosfomgaping 20 cm wound with intact muscle fascia and icin and fluconazole, she underwent pelviscopy which granulating, non-purulent subepidermal tissue. The revealed an endometritis post-sectionem. The Douglas right lower abdomen was tender; rectal palpation pouch was filled with serous exudate, and the uterus caused intra-abdominal pain. The patient's integument was totally covered with fibrin. Histological biopsies and her vascular, musculoskeletal and neurological showed a chronic granulomatous inflammation of the status were normal. No lymphadenopathy was uterus with foreign body giant cells. After the pelvisdetected. copy, the patient again developed fever up to 40°C.
Laboratory studies ( Table I ) the colon ( Fig. 1A) . In addition, several deep ulcers (19-51%) undermining the mucosa were seen in the colon trans- (Fig. 2) . For further evaluation of the extent of these
ulcers, a barium enema was performed ( Fig. 3 ). It
revealed a segmentally accentuated necrotizing colitis
with ulcers 6-7 cm in length, undermining the mucosa medium-sized vessels, as seen in polyarteritis nodosa,
were not detected in this case.
(<10 mg/dl ) ANA titre 1:1600 1:100 1:400
The preliminary diagnosis of a systemic inflamma- suppressive therapy with 100 mg prednisone/day. Her temperature normalized within 48 h, CRP levels fell from 37.0 to 14.2 mg/dl, and the elevated white blood cell count normalized. Two weeks later, when prednisteinuria (332 mg/day) and stool samples were positive for occult blood. Serology and cultures of blood, urine, one had been tapered to 60 mg/day, the patient's temperature rose again to 39°C. This relapse and stool and abdominal fluid were unrevealing. Serum concentrations of IgG and IgE were elevated, whereas the threat of imminent colonic perforation prompted i.v. pulse therapy with cyclophosphamide: 12.5 mg/kg IgA and IgM were within the normal range. There was a high turnover of complement with a C3d of 17.8 mg/l body weight, amounting to a total dose of 800 mg. The therapy was well tolerated and the patient had a (normal: <10 mg/l ), but normal CH50. A significant antinuclear antibody (ANA) of homogeneous pattern rapid clinical response. Subsequently, the prednisone dose was reduced to 30 mg/day over a period of 20 and a titre of 1:1600 (normal: <1:50) was detectable on rat liver sections. The fluorescent pattern on Hep-2 days without recurrence of fever or an increase in inflammatory serum parameters ( Table I ) . cells was fine-speckled with positive chromosomal staining. In search of autoantibodies against extractThree weeks after the first cyclophosphamide pulse, colonoscopy was repeated and showed an impressive able nuclear antigens ( ENA), anti-Ro (52 kDa) antibodies were detected by Western blot analysis. At this improvement of the mucosal inflammation ( Fig. 1C  and D) . Only small inflamed areas were seen at the time, no anti-double-stranded (ds) DNA antibodies and antiphospholipid antibodies were detectable; howsites of previously deep ulcers. Cyclophosphamide pulse therapy was therefore continued for a total of ever, 8 months later a positive Crithidia lucillae reaction was observed ( Table I ) . six pulses, as described for lupus nephritis, and corticosteroids were tapered to 7.5 mg prednisone/day. After X-rays of the hands and feet showed no erosive arthritis or periarticular osteopenia as criteria of the fourth pulse therapy, colonoscopy was repeated F. 1.-Imaging by colonoscopy of a 35-yr-old patient who was shown to suffer from a gastrointestinal vasculitis due to SLE. At the time of admission, multiple sharp shaped ulcers ranging in size from 2 to 20 mm in diameter were seen at lower endoscopy throughout the colon (A). In addition, some deep ulcers were undermining the mucosa, forming a blind-ended false lumen (B). Four weeks after the first pulse of i.v. cyclophosphamide therapy, an impressive improvement was documented. The shallow ulcers (C ) and the deep perforations (D) had nearly disappeared.
and the entire colonic mucosa was now completely the clinical presentation of the patient was normal. Colonoscopy revealed a normal mucosa and most normal, except for some scars. Under this immunosuppressive regimen, the Caesarean section wound serological parameters (e.g. WBC, CRP, C3d and CH50; see Table I ) were within normal limits. cleared slowly, and was eventually closed by plastic surgery, without further complications.
Interestingly, the ANA titre had increased again to 1:400, and for the first time anti-dsDNA antibodies as By the end of the 6 months of cyclophosphamide pulse therapy, all laboratory findings were within measured by the C. lucillae reaction were positive ( Table I ) . normal limits, except for low serum iron ( Table I ) . Moreover, the complement parameters had normalized DISCUSSION and the ANA titre had decreased to 1:100. At this time, the patient felt well, complaining only of mild Cutaneous and visceral vasculitides in SLE have a cumulative incidence of 41% at 10 yr after diagnosis fatigue. The immunosuppressive therapy including the low corticosteroid dose was therefore discontinued. [1] . On the other hand, abdominal pain and diarrhoea are frequent (up to 30%) gastrointestinal manifestIn a follow-up examination 1 yr after disease onset, lesions can be acute and fatal when they involve the kidney, brain, heart, lung and gastrointestinal tract.
There are no pathognomonic histopathological findings in SLE; however, most typical pathological changes in gastrointestinal vasculitis occur in the small vessels of the intestinal wall, rather than in mediumsized mesenteric arteries. Immunohistochemistry of adventitia and media demonstrates immune complex, C3 complement and fibrinogen deposition, leading to a diffuse concentric fibrosis and subsequent fibrinoid necrosis with thrombosis of the affected vessels. Infiltration by lymphocytes, plasma cells, histiocytes and isolated neutrophils completes the histological findings of a chronic inflammation. Eventually, ischaemic necrosis results in ulceration and haemorrhage 
Differential diagnosis
The differential diagnosis of abdominal pain in SLE is a challenge, since in active lupus the patients may present with acute abdomen due to different aetiologies. Moreover, overt signs of lupus peritonitis might not be obvious in the presence of corticosteroid therapy. The differential diagnosis of lupus with gastrointestinal vasculitis includes lupus peritonitis, intestinal perforation, bacterial peritonitis (which is more likely under immunosuppressive therapy) and gastrointestinal ischaemia. In addition, Crohn's disease, ulcerative colitis, tuberculous colitis, protein-losing enteropathy and cytomegalovirus infection of the gastrointestinal tract may lead to acute abdomen, ulceration and massive bleeding. Ascites may result from peritoneal or mesenteric vasculitis, pancreatitis, nephrotic syndrome, serositis, malignant or tuberculous peritonitis, or cardiac failure. Because of diagnostic and therapeutic difficulties, the mortality rate of gastrointestinal lupus vasculitis is~50% [2] .
Diagnostic procedures
F. 3.-Colon enema of gastrointestinal vasculitis due to SLE, Abdominal radiography may not be very revealing leading to covered perforations in the colon descendens (3) and in the early course of the disease. However, in some resembling a stenosis in the colon transversum (÷). The deep ulcers were measured as 6-7 cm in length and exceeded the colonic lumen cases, diffuse small bowel distension with air-fluid by 1.5 cm. Therefore, they were interpreted as covered perforations. levels may be seen; intra-abdominal free air may appear after intestinal perforation, or pneumatosis cystoides intestinalis. Moreover, abdominal ultrasound and CT ations of active SLE. However, gastrointestinal lupus vasculitis is a rare complication (0.2-2%) [1, 2] . It scans are useful tools in diagnosing ascites, metastases and abscesses. may affect every part of the gastrointestinal tract, leading to devasting complications, such as vasculitic Mesenteric angiography is not very helpful if performed routinely, since typical pathological changes pancreatitis, gastritis, enterocolitis and peritonitis. Vasculitis of the stomach or bowel may lead to ulceroccur in the small vessels. However, it may identify the site of gastrointestinal bleeding and may be helpful ation, haemorrhage, perforation or infarction.
in ruling out the differential diagnosis of polyarteritis nodosa.
Pathomechanisms
In SLE, circulating immune complexes involving Upper and lower endoscopy are capable of proving the involvement of stomach, duodenum, rectum, known (ANA) and unknown autoantibodies eventually cause complement activation at the site of their colon or terminal ileum in gastrointestinal vasculitis. Ischaemia of the intestinal wall may lead to so-called deposition. Activated complement factors result in granulocyte chemotaxis and their activation, leading 'punched-out' ulcers, variable in size and depth, and circular or elliptical in shape. to necrotizing immune vasculitides. However, deposition of immune complexes can also be demonstrated
In our case, an intestinal vasculitis of the colonic and the rectal mucosa explaining the abdominal pain in vessels unaffected by apparent vasculitis. Vasculitic was confirmed by colonoscopy and colon enema. and cyclophosphamide, but who died because of a small bowel perforation. Mesenteric angiography did not show microaneurysms; thus, polyarteritis nodosa was ruled out clinically and CONCLUDING REMARKS with imaging.
The differential diagnosis of SLE-induced gastrointestinal vasculitis vs acute surgical abdomen is still Review of the literature difficult, but essential for choosing the correct theraDubois and Tufanelli [3] reported in 1964 that the peutic regimen. We report for the third time in the incidence of 'ulcerative colitis' in SLE was 0.4% literature the use of pulse i.v. cyclophosphamide (2/520). In 1975, Tsuchiya et al. [4] found 34 cases of therapy for SLE-induced gastrointestinal vasculitis; SLE with 'ulcerative colitis' in the literature. For our patient is the second case successfully treated by the first time, he and his colleagues described and this regimen. compared the clinical, radiographic and endoscopic At the time of admission, a systemic connective features of a set of 22 well-documented cases.
tissue disease was suspected in our patient as an Interestingly, 15 out of the 22 cases had colonic explanation for the fever of unknown origin. The involvement at the onset of the disease. The radiopatient fulfilled four of the American College of graphic findings ranged from 'loss of haustral marking Rheumatism classification criteria for SLE [12] : she with fine serrations along the wall' to the typical 'collar had had non-erosive arthritis earlier in her life, and button' type of penetrating ulcers. By colonoscopy, presented now with peritonitis, lymphopenia and a both multiple round or oval-shaped discrete ulcers high ANA titre. However, there was no presence of with pale mucosa, so-called 'punched-out' ulcers, and anti-dsDNA, anti-Sm or antiphospholipid antibodies larger, deeper and variable-shaped ulcerations with at the time of initial presentation. Even so, Ro-52 oedematous mucosa, were described. Therapeutically, autoantibodies were detected. Adult onset of Still's the use of steroids was effective in 11/20 patients; five disease was unlikely because of the clinical and seropatients, probably the severe cases, died after exploralogical findings. tory laparotomy or colectomy.
Since the highly positive ANA titre pointed to a Koh et al. [5] evaluated the clinical, laboratory and connective tissue disease, the preliminary diagnosis of radiological findings that may aid in early decision for SLE with intestinal vasculitis was adopted. Immunosurgery in 10 lupus patients presenting with acute suppressive therapy with 100 mg prednisone/day was abdomen, but no specific features were determined.
started and the patient improved promptly. Because Wang et al. [6 ] suggested a three-phase abdominal of a severe relapse, the therapeutic regimen was scintigraphy to identify lupus-induced vasculitis, but changed to i.v. cyclophosphamide pulse therapy as in his study the positive results were only correlated previously established for lupus nephritis [13] . The with clinical features, but not verified by colonoscopy. patient recovered and the intestinal vasculitis disAccording to the experience with our patient in cases appeared, as confirmed by colonoscopy. After six of suspected gastrointestinal vasculitis we suggest startmonthly pulses of cyclophosphamide, the therapy was ing the diagnostic procedure with abdominal radiodiscontinued. There was no relapse of the disease over graphy, ultrasound and CT scan to exclude an abscess a period of 30 months. However, the development of or perforation. In the absence of an apparent perforaanti-dsDNA antibodies during the course of the disease tion, upper and lower endoscopy should follow. An further supported the diagnosis of SLE. upper gastrointestinal series should be performed if
The implication of this report is that pulse i.v. the small bowel may be involved. An exploratory cyclophosphamide therapy needs to be considered early laparotomy must be considered in cases of suspected in active SLE for patients with gastrointestinal involveperforation or if progression of clinical symptoms ment who fail to respond to steroids, in order to occurs despite augmented medical therapy. prevent severe complications. However, it is most Therapeutically, the use of high-dose prednisone is important to exclude bowel perforation or infections the most common and recommended treatment for first, especially in a patient with fever. SLE with intestinal vasculitis [7] . Even so, our case demonstrates that not all patients respond sufficiently A to corticosteroid treatment alone, and some develop a
The authors wish to thank Dr J. M. Puck for relapse when steroid therapy is tapered. In these cases, carefully reviewing the manuscript. subtotal colectomy, as successfully performed in a case of Kistin et al. in 1978 [8] , is a therapeutic option. R However, today, immunosuppressive treatment with
